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2,969,827
AUTOMATIC WIRING MACHINE

Felix Rosenthal, East Cleveland, Webster C. Roberts,
South Enelid, and Robert F. Krejci, Cleveland Heights,
Ohio, assignors to Clevite Corporation, Cleveland,
Ohio, a cerporation of Ohio

Filed Sept. 24, 1956, Ser. No. 611,440
7 Claims, (ClL 153—20)

This invention relates to an automatic wiring machine
employing the wire-wrapping technique for making elec-
trical connections.

Unless contrary to context, the terms “axis” and
“axes” are employed to denote, in the singular or plural
as the case may be, transversely related coordinate axes
according to usage in the field of analytic geometry.

Recently there has been developed a wire-wrapping
tool, described in “Bell Laboratories Record,” August
1955, in which the usual insulated wire used for making
electrical connections is stripped of its insulation and
wrapped tightly around a terminal in a single stroke of
the ‘wiring tool, Preferably the terminal has one or
more sharp edges and the tool applies tension to the wire
as it is being wrapped around the terminal: An ex-
tremely tight electrical connection between the wire and
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the terminal is formed as a result of this action of the =

tool. .

In accordance with the present invention, a pair o
such wiring tools is provided for use in making connec-
tions between any two terminals on a modular terminal
panel, which has terminals spaced apart by modular dis-
tances. Initially one of the wiring tools is positioned
over one of the terminals to be interconnected. The
other wiring tool, initially located adjacent to the first
tool, moves across the terminal panel, carrying with it
the free end of the wire, over to the other terminal.
Then both tools are actuated to wrap the wire around
the respective terminals in the usual manner. A dressing
finger is provided which moves with the second wiring
tool along one coordinate axis only of its path of move-
ment and provides a location around which the wire is
bent when the second tool is displaced from its initial
position along that coordinate axis and along another
coordinate axis at right angles to it. The dressing finger
is provided with means for disengaging it from the wire
when the terminal connections are made, so that the
dressing finger is free to move to the next wiring loca-
tion. The terminal panel itself is mounted for angular
adjustment in 90° increments about an axis perpendicu-
lar to its plane to facilitate the wiring operations.

It is an object of the present invention to provide a
novel machine for automatically wiring a terminal panel
using a pair of wire-wrapping tools for making the elec-
trical connections to the terminals.

It is also an object of this invention to provide such
a wiring machine which is particularly adapted for the
high speed wiring of such terminal panels.

Another object of this invention is to provide a novel
wiring machine employing two wire-wrapping tools in
which the wire-carrying tool is able to move across the
terminal panel simultaneously in the direction of X and
Y coordinate axes at right angles to one another.

A further object of this invention is to provide such
a wiring machine having a dressing finger which coacts
with the wire in a novel manner to insure the snug posi-
tioning of the wire on the terminal panel, :
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Other and further objects and advantages of the pres-
ent invention will be apparent from the following de-
scription of a presently preferred embodiment thereof,
illustrated in the accompanying drawings.

In the drawings:

Figure 1 is a schematic perspective view, viewed from
the front of the machine and with parts broken away for
clarity, showing the present wiring machine with the
wire-wrapping tools and dressing finger positioned at the
start of a wiring operation;

Figure 2 is a similar view showing the position of the
parts just before the completion of the wiring operation;

Figure 3 is a schematic view showing the arrange-
ment for adjustably positioning the terminal panel
through 90° increments;

Figures 4a, 4b and 4c are schematic elevational views
from the back of the machine showing the positions of
the wire-wrapping tools and the dressing finger during
successive stages in the wiring operation of the machine;

Figure 5 illustrates schematically the positions of the
dressing finger and its associated wire release just be-
fore the wire-wrapping operations of the tools take place;
and

Figures 6 and 7 are similar views illustrating succes-
sive positions of these parts while the wire-wrapping

Referring to the drawings, in accordance with the
present invention there is provided a ring 10 which at its
inner periphery carries four support members 11, which
receive the corners of the terminal panel 12 and support
the board, indicated in dotted lines in Figs. 1 and 2.

Located behind the ring 10 are wire-wrapping tools
‘A and B of the type previously referred to. These tools
are conventional and, inasmuch as it is not necessary to
an understanding of the present invention, they are not
shown or described in detail. While these tools may take
various specific forms, one found completely satisfac-
tory for the purposes of this invention is illustrated and
described in the report of the RETMA Symposium on
Automation held on September 26 and 27, 1955, at the
University of Pennsylvania, Philadelphia, Pa. This par-
ticular wrapping tool is manufactured by the Keller Tool
Division of Gardner-Denver Company, Grand Haven,
Michigan. Its wrapping spindle is rotated by an air
motor; advance and retraction of the spindle also are
accomplished pneumatically. The A tool is mounted on
a vertically-movable support column 13 to which is at-
tached an elongated rack 14 which meshes with a gear
15. Gear 15 is suitably splined to a rotatable shaft 16
so as to turn therewith and be capable of sliding length-
wise along shaft 16. Shaft 16 is normally driven at high
speed from motor 17 through a two-speed transmission
T-1 coupled between the output shaft 18 of the motor
and shaft 16, The transmission T-1 also is adapted to
drive the shaft 16 at low speed from motor 17.

Transmission T—1 is connected to be operated by each
of two precision snap acting switches 2¢ and 21 which
are mounted in spaced relation on a support 260. Sup-
port 200 is suitably geared to shaft 16 so that rotation
of this shaft causes corresponding linear movement of
support 200. These switches are positioned to be ac-
tuated by one of a plurality of fingers 22. The fingers
22 are mounted on a fixed support and are spaced apart
by equal distances corresponding to the modular spacing
on the terminal board 12. These fingers are under the
control of a tape reader 23 which is operated by a per-
forated code tape 24. Depending upon the operation
of the tape reader, one of the fingers 22 is actuated to
project into the path of the movement of switches 20
and 21 when the support 260 moves in response to ro-
tation of shaft 16. The other fingers remain out of the
way so as to be incapable of operating these switches,
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The spacing between adjacent fingers 22 may be the
same as, or different from the modular spacing on termi-
nal board #2. The gear ratios in the drive between shaft
16 and support 200 determine the proper spacing of the
fingers 22 along support 200 corresponding to a modular
vertical space on panel 12. Therefore, the fingers 22
may be given any desired spacing, provided the proper
gears are provided in this drive.

Another similar precision snap acting switch 25 is
carried by support 280 midway between switches 20 and
21 so as to be actuated by the operative latch finger 22
shortly after one -or the other of switches 20 and 21 is
operated, depending upon whether the A tool is moving
up or down at the time. Switch 25 controls an actuator
26 which operates a toothed brake member 27. Brake
member 27, when operated, engages the teeth of a rack
14a on column 13 to stop the vertical movement of col-
umn 13.
25, the brake member 27 is normally disengaged from
rack 14a.

The position of the selected finger 22 along support
28§ corresponds to the vertical position on the terminal
board 12 where the A tool is to be located.

In controlling the vertical position of the A tool, if
it is desired to lower the A tool, the motor 17 is suitably
energized and it drives shaft 16 inmitially at high speed
through the transmission T-1, The vertical position at
which the A tcol will stop is determined by which one
of the latch fingers 22 is operative, which in turn de-
pends on the command given by the perforated tape 24.
As the A tool moves downward, the switch 21 on sup-
port 200 first will engage and be operated by the opera-
tive latch finger. This causes transmission T—1 to drive
shaft 16 at low speed from motor shaft 18, thereby con-
siderably slowing down the speed of vertical movement
of the A tool. Then, when the middle switch 25 is en-
gaged and operated by the finger 22, it causes actuator
26 to move the brake member 27 into engagement with
rack 14a to stop column 13 and the A tool at this point.

A similar action takes place if the A tool is moved
upward, in which case switch 26 is first operated to slow
down the vertical movement of the A tool, and shortly
thereafter switch 25 is operated to stop the A tool.

Horizontal movement of the A tool is controlled ina
similar manner. A generally U-shaped yoke 30 extends
around column 13, so that when displaced horizontally
the yoke carries column 13 with it. Yoke 30 carries a
horizontal rack 31 which is driven by a gear 32 carried
by shaft 33. Shaft 33 is selectively coupled to the out-
put shaft 34 of motor 35 through a two-speed transmis-
sion T-2. The transmission is under the control of a
pair of switches 37 and 38 spaced apart along a support
201. Support 201 is suitably geared to shaft 33 such
that rotation of this shaft causes corresponding longitudi-
nal movement of the support. Another switch 39 is
mounted on this support midway between switches 37
and 38 and is connected to an actuator 49 to control the
operation of a toothed brake member 41 adapted to en-
gage rack 31 to stop the same. The switches are under
the selective control of a plurality of fixedly positioned
fingers 42, which are selectively individually operated by
tape reader 23 under the control of perforated code tape

When tape 24 commands the A tool to move to a
particular horizontal position, motor 35 is energized and
initjally drives the rack 31 ‘at high speed through the
transmission T-2. ‘When the A tool is almost at the de-
sired horizontal position, one or the other of switches
37 and 38 is actuated so as to disconnect the high-speed
drive and connect the low-speed drive in transmission
T-2 between motor 35 and rack 31 to slow down the
rack. Shortly thereafter switch 39 is operated to cause
the horizontal movement of rack 31 to be stopped, there-

by tape 24. :

4

. The second wire-wrapping tool B of the same type

' is similarly mounted in back of ring 10 and the terminal
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board 12 carried thereby.

The B tool is mounted on a column 113 which carries
an elongated vertical rack 114 driven by a gear 115.
Gear 115 is splined to a rotatable shaft 116 so as to turn
therewith, as well as being capable of sliding lengthwise
along this shaft. Shaft 116 is driven from motor 117
through a two-speed transmission T-3 driven from the
output shaft 118 of motor 117. Normally transmission
T-3 operates to drive shaft 116 at high speed. However,
when operated by either of a pair of snap acting switches
120, 121 the transmission drives shaft 116 at low speed
from motor 117.

The snap switches 128 and 121 are mounted on a sup-
port 202 geared to shaft 116 so as to be moved longi-
tudinally in response to rotation of the shaft. A plu-
rality of fingers 122 are mounted adjacent the path of
movement of support 282 and are selectively individual-
ly operated by the tape reader 23 under the control of
the code tape 24. These fingers correspond in number
to the respective modularly spaced vertical positions
which tool B is capable of assuming and these fingers are
spaced apart in succession by distances corresponding to
these modular spacings. Only one of these fingers 122
is operated at a time to project into the path of move-

ment of switches 120 and 121 when column 113 moves

vertically. Which one of these fingers is so operative is

determined by the command given by tape 24. At this

time, the other fingers remain out of the way so as to be
ineffective to operate the switches.

Midway between switches 120 and 121 on support 202
is a third snap switch 125. Switch 125 is operated by
the operative finger 122 shortly after one or the other
of switches 120 and 121 is operated, depending upon
whether column 113 is moving up or down at that time.
Switch 125 is connected to the actuator 126 for a toothed

. brake member 127. Normally, brake member 127 is dis-
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engaged from a rack 1i4a on column 113. However,
when switch 125 is operated the actuator 126 operates
brake member 127 to move into engagement with the
rack 114a to hold column 113 and the B tool against
further movement vertically.

For controlling the horizontal position of the B tool
there is provided a yoke member 130 which engages col-
umn 113 on either side and which is mounted on a hori-
zontally movable rack 131. Rack 131 is driven by a
gear 132 carried by shaft 133, Shaft 133 is driven se-
lectively at either high speed or low speed through a
transmission T-4 comnected between the output shaft
134 of motor 135 and shaft 133. Transmission T—4 is
controlled by each of a pair of snap switches 137 and
138 mounted on a support 203 geared to shaft 133 so as
to be displaced in response to rotation of this shaft. An-
other snap switch 139 is mounted on support 203 mid-
way between switches 137 and 138. Switch 139 controls
the operation of actuator 148, which in turn, controls
the operation of a toothed brake member 141 adapted
to engage rack 131 to lock the B tool against horizontal
movement. The switches 137-139 are under the selec-
tive control of a plurality of fixedly located fingers 142,
which in turn are individually selectively operated by
tape reader 23 in response to the command given by
perforated tape 24.

The control over the vertical and horizontal move-
ments of the B tool is essentially similar to the described
operation of the A tool, and hence a detailed descrip-
tion of it is deemed ‘unnecessary.

“In accordance with the present invention, there is pro-
vided a dressing finger D carried by a support 50 which
is attached to a rack 51, As shown in Figures 6 and 7,
the free (forward) end 71 of dressing finger D is hol-

- lowed as at 71a to receive a terminal post. Rack 51 ex-
by stopping tool A at the horizontal position commanded

()

tends -vertically down the front of column 113 and is
suitably keyed ‘to this column so.as to move . with the
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columin in the horizontal direction and to permit rela-
tive vertical movement between this rack and the column.
Rack 51 is driven by a gear 52 carried by shaft 16. Gear
52 is suitably splined to shaft 16 to rotate therewith and
to be slidable lengthwise along this shaft.

 With this arrangement the dressing tool D is carried
by the support column 113 for the B tool so as to move
horizontally with the B tool. However, due to the key-
ing of rack 51 on column 113 and the mounting of gear
52 on shaft 16, the vertical position of the dressing finger
D is determined by the vertical position of tool A.

The purpose of this particular arrangement will be
more readily understood by referring to Figs. 4a, 4b and
de. These figures represent the respective positions of
the A and B tools and the dressing finger D at the begin-
ning and end of a particular wiring operation.

Initially, referring to Fig. 4a, the A and B tools are
adjacent one another, with the B tool at the same vertical
position as the A tool and spaced apart from it horizon-
tally by two modules, The A tool is at terminal position
55 and the B tool at terminal position 56 on the board.
At this time the dressing finger D is located one modular
space vertically above the A and B tools and horizontally
is midway between these two tools, at terminal position
57. The wire 60 is connected at one end to the B tool
and passes between the dressing finger D and the A tool,
as shown in Fig. 4a.

The B tool is then moved both horizontally and verti-
cally to the terminal position 61 (Fig. 4b) up and to the
left of its original position 56. The dressing finger D
moves horizontally with the B tool for the same distance
but remains at its original vertical position since the A
tool remains fixed. Because the dressing finger D was
one module to the right of the B tool originally, it re-
mains one module to the right throughout such move-
ment. Also because the dressing finger D is located one
module vertically above the A tool, the wire 60 wraps
around the dressing finger through a right-angle turn, as
shown in Fig. 4b, at the terminal location 62.

With the elements of the machine in this position, both
of the wire-wrapping tools A and B are actuated to wrap
the adjacent portions of the wire around the terminal
posts at locations 55 and 61, respectively, and in the
usual manner (Fig. 4c). : .

Since the dressing finger D is supported so as to be
one modular space above the A tool and one modular
space to the inner side of the B tool, it will be evident
that whenever the A and B tools overlie terminal posi-
tions on the board 12 the dressing finger D also will over-
lie a terminal position. This may be taken advantage
of by providing a terminal post at the terminal position
62 to which the dressing finger D is carried when the B
tool moves to wire-wrapping position (Fig. 4b). The
wire 60 extends snugly around this terminal post where it
makes a right angle turn. In this manner the wire 60
is kept snug on the board 12 between its wrapped con-
nections to the terminal posts at terminal positions 55
and 61.

In accordance with the present invention, the dressing
finger D is provided with a wire release which disengages
the wire from the dressing finger just after the wire-wrap-
ping operation takes place at the other terminals.

Referring to Figs. 5 and 6, there is provided a pin 70
reciprocably mounted for movement just below the cylin-
drical extremity. 71 of the dressing finger D. Pin 70 is
connected pivotally to a link 72 which in turn is pivotally
connected to the upper end of an arm 73. At its lower
end arm 73 is pivotally mounted on a movable support
74 integral with the dressing finger. Near its upper end
the arm 73 is cut away at 75, where it receives the re-
duced imner end of a latch 76 pivoted at its opposite
end on support 74. Support 74 is slidably mounted on
a fixed support 205 for limited movement toward and
away from the terminal board 12. Latch 76 presents a
{ransverse shoulder 76a normally positioned to engage a
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shoulder 73a on arm 73 to maintain pin 70 retracted.
This may be accomplished by a spring (not shown) acting
between support 74 and latch 76 to bias the free end
of the latch counterclockwise in the drawing. A tension
spring 77 acts between the fixed support 205 and arm 73
to urge arm 73 counterclockwise in Figs. 5 and 6. The
movable contact 78 of a normally de-energized relay 79
is connected through a linkage 80 to the free end of latch
76. An abutment 81 is provided on the fixed support
205 which serves to pivot the arm 73 clockwise when
the dressing finger D is retracted. .

In operation, immediately after the dressing finger D
has moved over to the terminal location 62 the dressing
finger and wire release mechanism is positioned as shown
in Fig. 5. The slidable support 74 for dressing finger D
is retracted away from terminal board 12, spring 77
biases arm 73 counterclockwise with the lower end of
arm 73 engaging abutment 81 on fixed support 205, and
latch 76 engages arm 73 to maintain pin 70 retracted
from the forward end 71 of the dressing finger.

Just before the wire-wrapping tools A and B are actu-
ated to wrap the wire around the terminal posts at the
terminal locations 55 and 61 on the board, the support
74 for dressing finger D is actuated to move toward the
terminal board to the Fig. 6 position, where the forward
end 71 of the dressing finger receives the terminal post
62a at the terminal location 62 on the board. At this
time, spring 77 is under tension, relay 79 remains de-
energized and latch 76 engages arm 73 to maintain pin
70 retracted from the forward end of the dressing finger.

Then, immediately after the wire-wrapping operation
takes place, relay 79 is energized instantaneously and
through linkage 80 pulls down the free end of latch 76
to release arm 73. Under the influence of spring 77
the arm 73 moves counterclockwise and through linkage
72 it pushes pin 7€ forward into engagement with the
wire 60. Shoulder 70a on pin 70 engages the dressing
finger to limit the forward movement of pin 70 and the
counterclockwise movement of arm 73. At the same
time the support 74 for dressing finger D is retracted
(Fig. 7). The pin 70 holds the wire 60 against board
12 as the forward end 71 of dressing finger D moves
back away from the board. In this manner the wire 60
is disengaged from the dressing finger and there is no
tendency for it to be pulled back with the dressing finger
away from the terminal board 12. Therefore, the wire
60 stays snug against the terminal board, extending close-
ly around the post 62z at terminal location 62 on the
board. :

As the retraction of the dressing
this action has taken place pin 70 is retracted with the
dressing finger. The lower end of arm 73 engages fixed
abutment 81, causing arm 73 to pivot clockwise with re-
spect to the dressing finger support 74. This causes the
shoulder 73a on arm 73 to be retracted behind the latch
shoulder 76a, so that when the dressing finger is fully
retracted the latch 76 moves up into latching position, as
shown in Fig. 5.

In order to facilitate different series wiring operations
the terminal board 12 is mounted so as to be turned
through 90° increments. To this end, the ring 10 which
supports the terminal board is supported rotatably by the
frame of the machine (not shown). Ring 1¢is provided
with a peripheral groove which receives a chain 90 (Fig.
3). Chain 90 is driven by a sprocket 91 driven by motor
92, A brake 93 for the ring 10 is operated by an actuator
94, which in turn is under the control of a snap switch
95. Switch 95 is provided with an operator 96 positioned
to be engaged by transverse stop pins 97 located at 90° in-
tervals around ring 10.

When it is desired to shift the position of the terminal
board 12 through 90°, the brake 93 is released and motor
92 is energized to drive the ring 10 counterclockwise in
Fig. 3. When the next stop pin 97 engages the switch
operator 96, switch 95 operates the actuator 94 to move

finger continues after
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brake 93-into engagement with ring 10; stopping the:ring
at'this position.
In the present invention, because the A tool is movable
the' terminal panel remains fixed during the wiring of a

series of wires to the panel. Much less inertia is involved:

in"moving the A tool to each starting position than if it
were necessary to move the terminal panel itself each
time. Because of this, the present machine-is particularly
adapted for high-speed -operation:

Also, the novel coaction between the B’ tool, the: wire:

and the dressing finger enables the B-tool to move simul-
taneously along both the X and'Y axes during each wiring
operation, which' contributes appreciably to the speed of
operation of the present machine.

It is' to be understood that: while there has been de-
scribed herein and illustrated schematically in the accom-
panying drawings a particular preferred embodiment of
the present invention; various modifications, omissions
and refinements which depart from the disclosed embodi-
ment may be adopted without departing from the- spirit
and scope of this invention,

We claim:

1. In an automatic wiring machine, the combination of
a first wire-wrapping tool, a second wire-wrapping tool
mounted to be positioned initially adjacent the first tool,
means for moving the second tool away from the first tool
simultaneously along two transversely disposed coordinate
axes; and a dressing finger mounted to be positioned be-
tween the first and second tools and movable with the sece
ond tool away from-the first tool along only one of said
axes;

2. In an automatic wiring machine the combination of
of a first wire-wrapping tool; a second wire-wrapping too¥

mounted to be positioned initially adjacent the first tool
and to move away from the first tool simultaneously
along two mutnally transverse coordinate axes across a
terminal panel and having provision for carrying the wire
with it, and a dressing finger mounted to be positioned
initially between the first and second tools and offset there-
from along one of said axes and to move with said second
tool along the other of said axes only so that the wire is
bent around the dressing finger when carried across the
panel by the second tool.
3. I an automatic wiring machine, the combination of
a first wire-wrapping tool mounted to be positioned in
confronting relation to a* terminal panel, a second wire-
wrapping tool mounted to Be positioned in confronting
relation to the panel initially at a location adjacent the
first tool and movable across the panel to draw the wire
with it away from the first tool along two coordinate
axes at right angles to one another, a dressing finger
mounted to be positioned in confronting relation to the
panel initially at a location intermediate the tools as
referred to one of said axes and displaced from the second
tool as referred to the other of said axes, means for
displacing the second tocl across the board away from the
first tool simultanecusly along both of said axes, and
means for moving the dressing finger with the second tool
along said one axis only so that the wire is bent around
the dressing finger during said movement of the second
tool.
4. In an automatic wiring machine, the combination of
- & terminal panel having a plurality of terminal locations
thereon modularly spaced apart along two mutually per-
pendicular coordinate axes, a first wire-wrapping tool
mounted to be positioned at a selected first terminal loca-
tion on the panel, a second wire-wrapping tool mounted
to be positioned initially at a second terminal location
spaced from said first terminal location, a dressing finger
mounted to be positioned initially at a third terminal loca-
tion locdted one module from the second terminal location
toward the first terminal location along one of said axes
and spaced one module from the second terminal along
the other of said axes, means for moving the second tool
across -the panel away from the first too] along a path
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8
involving simultaneous displacement along: both: of said
axes to- a fourth terminal location and for moving said-
dressing finger with- the- second.- tool along said one axis
only a fifth terminal location spaced one module from
said fourth terminal-location along said one axis;

5. In an automatic wiring machine; the: combination of
a terminal panel having a plurality of terminal locations
modularly- spaced apart thereon along two mutually per-
pendicular axes; a first terminal post projecting from said
panel at a: first terminal location- thereon, a first wire-
wrapping tool mounted to be positioned at said first
terminal location, a' second- wire-wrapping tool mounted
to be: positioned initially at a second terminal location on
the panel’ spaced from: said first terminal location along
only one- of said axes,. a dressing finger mounted: to be
positioned initially at a third: terminal location displaced
one module away from said second location toward the
first location along said one axis and displaced one
module from said second location along the -other of said
axes, a second terminal post projecting from said panel
at a fourth terminal location- thereon which is displaced
from- said' second location along: said one axis by a prede-
termined first number- of modules and along the other axis
by a- predetermined second number of modules, a third
terminal post projecting from said panel at a fifth location
thereon which is displaced from said third location along
said one axis by said first number of modules and which
is at the-same- position along said other axis as said third
location, means for moving the second tool across the
panel from said second location to said fourth- location
along: a path involving- simultaneous displacement along
both of said coordinate axes to carry a wire with it, and
means for moving the dressing finger with the second tool
along said’ one- axis only from said third location to said
fifth location so that the wire is bent around the dressing
finger as it is carried: across the panel by the second
tool.

6. In an automatic wiring machine, the combination of
a first wiring tool: a' second wiring tool; means mounting
said second wiring tool for displacement in a plane along
paths defined by and involving movement simultaneously
along two- transversely disposed coordinate axes; a dress-
ing finger; and means movably mounting said dressing
finger for displacement in said plane jointly with said
second wiring tool relative to one of said axes and inde-
pendently of said second wiring tool relative to the other
of said' axes.

7. In an automatic wiring machine, the combination
of a support for a terminal panel; a first wiring tool;
means mounting said first wiring tool for selective move-
ment in a plane parallel to that of a terminal panel in
said support to predetermined locations relative to such
a terminal panel; means for rotating said support about
an axis perpendicular to said plane; a second wiring tool;
means mounting said second wiring tool for displace-
ment in said plane along paths defined by and involving
movement simultaneously along two transversely disposed
coordinate axes; a dressing finger; and means mounting
said dressing finger for displacement in said plane jointly
with said second wiring tool relative to one of said co-
ordinate axes and for selective displacement independ-
ently of said second wiring tool relative to the other
of said coordinate axes.
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